Electrochemical DNA sensors and aptasensors based on electropolymerized materials and polyelectrolyte complexes by Evtugyn G. & Hianik T.
Electrochemical DNA sensors and aptasensors based on
electropolymerized materials and polyelectrolyte complexes
Gennady Evtugyn a,b,*, Tibor Hianik b,c
a Analytical Chemistry Department, Kazan Federal University, 18 Kremlevskaya Street, Kazan 420008, Russian Federation
b OpenLab “DNA-Sensors”, Kazan Federal University, 18 Kremlevskaya Street, Kazan 420008, Russian Federation
c Faculty of Mathematics, Physics and Informatics, Comenius University, Mlynska dolina F1, 84248 Bratislava, Slovakia
A R T I C L E I N F O
Keywords:
Electropolymerization
Layer-by-layer assembling
DNA sensor
Biosensor
Hybridization detection
Intercalator detection
DNA damage
A B S T R A C T
DNA sensors based on oligonucleotides and aptamers immobilized using electropolymerization and layer-
by-layer assembling are reviewed. The conditions of electropolymerization and the role of electrosynthesized
layers are considered for polyaniline, polypyrrole, polythiophene, polyphenazines and their derivatives
with particular attention to immobilization of bioreceptors and signal detection principles. The perfor-
mance of DNA sensors for hybridization detection and for the determination of low-molecular intercalators
and DNA damaging factors is reviewed. Besides, the composition of polyelectrolyte complexes utilizing
DNA receptors are considered depending on the analyte nature and functions of polyionic components
and auxiliary reagents used for surface layer coatings.
© 2015 Elsevier B.V. All rights reserved.
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1. Introduction
The interest to the DNA sensors has been dramatically in-
creased in the past decades due to great signiﬁcance of their
application including detection of hybridization events, DNA damage
and antitumor drugs analysis [1,2]. Electrochemical transducers offer
broad opportunities in DNA sensor design due to simple experi-
ment protocols, inexpensive and mostly commercially available
equipment. Together with well-developed theory of electrochemi-
cal phenomena, these advantages result in intensive progress in
electrochemical DNA sensors development.
The use of electrochemical transduction principles has a natural
limitation in rather low electrochemical activity of DNA mol-
ecules, which can be detected only with special measurement
technique like differential pulse voltammentry (DPV) and adsorp-
tive stripping voltammetry and chronoamperometry on mercury or
carbon electrodes [3]. Recently, new approaches have been sug-
gested to overcome this limitation by special design of appropriate
transducer. Electropolymerized materials and polyelectrolyte com-
plexes implementing DNA receptor elements are of special
importance due to advantages they possess, i.e. variety of electro-
chemical characteristics, easy implementation of the DNA probes,
preservation of native structure of DNA, high reproducibility of the
biosensor characteristics and compatibility with different trans-
ducer types with no respect of their dimensions and shape.
In this review, electrochemical DNA sensors based on
electropolymerized materials and polyelectrolyte complexes are
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